When anger or happiness flashes on a face in the crowd, do we misperceive that emotion as belonging to someone else? Two studies found that misperception of apparent emotional expressions -"illusory conjunctions" -depended on the gender of the target: male faces tended to "grab" anger from neighboring faces, and female faces tended to grab happiness. Importantly, the evidence did not suggest that this effect was due to the general tendency to misperceive male or female faces as angry or happy, but instead indicated a more subtle interaction of expectations and early visual processes. This suggests a novel aspect of affordance-management in human perception, whereby cues to threat, when they appear, are attributed to those with the greatest capability of doing harm, whereas cues to friendship are attributed to those with the greatest likelihood of providing affiliation opportunities.
proposals of a dual-system for feature integration (Hommel & Colzato, 2009; VanRullen, 2009) suggest that features conjoin randomly for unfamiliar objects, but for familiar objects, the mind's stored schemata may exert top-down influence on perception to produce schemacongruent images.
Given that expectations can shape misperception, expectations of who is most likely to be happy vs. angry might guide illusory conjunctions of emotional facial expressions. An affordance-based perspective suggests we are attuned to both the threats and the opportunities others pose to us (Gibson, 1979; Johnson & Freeman, 2010; McArthur & Baron, 1983; Neuberg, Kenrick, & Schaller, 2010; Zebrowitz & Collins, 1997) . Combining this approach with the idea of "error management" -by which many cognitive biases reflect processes that minimize those mistakes that have the most costly fitness consequences (Galperin & Haselton, in press; Haselton & Nettle, 2006; McKay & Efferson, 2010 ) -perceptual biases may be calibrated to minimize costly threats and enhance beneficial opportunities (e.g., Miller, Maner, & Becker, 2010) . One such bias may be to misperceive anger on those seen to pose the greatest ability and inclination to do us harm (males), and to misperceive happiness on those seen to pose the greatest ability and inclination to nurture and provide social connection (females). Indeed, perceivers gauge a target's potential for threat in part from facial cues to both emotion and gender (Oosterhof & Todorov, 2008; 2009) . In line with this perspective, both stereotypes (Hess, Adams, & Kleck, 2005; Plant, Hyde, Keltner, & Devine, 2000; Plant, Kling, & Smith, 2004) and facial morphology (Becker, Kenrick, Neuberg, Blackwell, & Smith, 2007) contribute to perceptions that men are relatively more angry and women are relatively more happy (see also Brody & Hall, 2008; Hugenberg & Sczesny, 2006) . Therefore, both top-down and bottom-up processes lead to the prediction that emotions would illusorily conjoin in ways to best take advantage of the affordances implied by common sex stereotypes.
We predicted that female faces disproportionately grab happiness and male faces disproportionately grab anger. Two studies tested the specific hypotheses that (1) anger illusorily conjoins to male faces, at higher rates than anger conjoins to female faces, (2) happiness illusorily conjoins to female faces, at higher rates than happiness conjoins to male faces, and (3) these effects occur above and beyond any simple stereotype-consistent biases to view men as angry and women as happy when no expressions are present.
Study 1 Method
Participants-58 undergraduates (29 Female, 25 Male, 4 did not indicate) participated in exchange for course credit. Participant sex produced no main effects, and did not moderate any observed effects 1 .
Materials-Four male and four female White posers were selected from the Ekman and Friesen stimulus set (1976) . Angry and happy expressions of each poser were used.
Procedure-Each trial consisted of a 250ms display of two faces, flanked by an integer on the left and right sides. Participants were given the primary objective to add the two numbers. After entering their solution with a key press, a dot appeared where one of the faces had been, and participants were asked to report either the expression (25% of trials) or the gender (75% of trials) of the face that had been there. 128 trials, equally representing all combinations of face type (e.g., happy male with angry female, happy female with happy female, etc.), were administered.
Results and Discussion
To examine the rates at which faces grabbed anger and happiness, respectively, we calculated the error rates for a given type of target face when paired with a distractor expressing the other emotion (e.g., how many times participants mistakenly responded that an angry face was happy when it was next to a happy distractor). To compare these illusory conjunction rates to general tendencies to see anger or happiness on a face when it was absent from the display, we also calculated the rates at which participants misidentified the emotional expression on a target face when the target and distractor had the same expression (and thus the misidentified emotion had not appeared in the display).
A three-way ANOVA on these error rates, with Target Gender (male, female), Target Emotion (angry, happy), and Misidentification Type (misidentified emotion on distractor face, misidentified emotion absent from display) revealed a main effect of Misidentification Type, F(1,57) = 12.45, p = .001, η p 2 = .18, and a 2-way interaction of Target Gender and Target Emotion, F(1,57) = 12.45, p = .001, η p 2 = .18. These effects were qualified by the expected 3-way interaction, F(1,57) = 6.19, p = .016, η p 2 = .10; all other effects, ps > .26.
For trials in which the target and distractor expressed different emotions-thereby allowing for the possibility of illusory conjunctions-an ANOVA with Target Gender (male, female) and Target Emotion (angry, happy) revealed a significant 2-way interaction, F(1,57) = 15.48, p < .001, η p 2 = .21 (see Figure 1 ). More specifically, as predicted, male faces grabbed anger at higher rates than did female faces: t(57) =2.55, p=.014, d = .38 . We also predicted that female faces would grab happiness at higher rates than would male faces, and this was supported as well: t(57) =3.12, p=.003, d = .41 . Also, males grabbed anger more than they grabbed happiness, t(57)=3.36, p=.001, d = .44, whereas females grabbed happiness marginally more than they grabbed anger, t(57) =1.62, p=.11, d = .21 . (There were no main effects of Target Gender or Target Emotion, Fs < 1.05).
For trials in which the target and distractor expressed the same emotion-thereby reflecting the insertion of happiness or anger onto the target face when that expression did not appear in the display-an ANOVA with Target Gender (male, female) and Target Emotion (angry, happy) as factors produced no interaction of Target Gender and Emotion, and no main effects of Target Gender or Emotion, all Fs < 1 (see Figure 2 ). Specific comparisons likewise showed no difference in the perception of anger on male and female targets, t(57) =1.40, p=.17, d = .18 , and happiness was likewise not perceived on female targets at higher rates than on male targets, t(57) =.10, p=.92, d = . 01.
The data from Study 1 support our hypotheses: Male faces grabbed anger from their neighbors at higher rates than females did, whereas female faces grabbed happiness from their neighbors at higher rates than males did. Analyses suggested that this was not purely due to a general tendency to see men as angry and women as happy. Even so, we sought to replicate the hypothesized effects in Study 2 with a larger participant sample and different stimulus set.
The faces used in Study 1 offer the external validity of real targets posing natural emotional expressions. Yet photographs of real faces are by nature idiosyncratic, with possible differences in the expressive intensity of component features (for example, closed vs. open mouthed expressions). We thus sought to replicate the effects with computer-generated faces for which cues to gender and extremity of emotional expression could be held constant across targets. Any effects observed consistently across studies are less likely to be driven by confounding weaknesses of any one approach, and allow for more robust inferences about observed results.
Study 2 Method
Participants-129 undergraduates (74 male, 48 female, 7 did not indicate) participated in exchange for course credit. Participant sex did not produce main or interactive effects.
Materials-Stimuli were created using FaceGen Modeller. 11 male and 11 female Caucasian/European faces were created, with the program's gender control setting approximately equidistant from androgyny in either the male or female direction. For each face, a neutrally expressive image was produced, and then cropped so that the edges of the faces were not visible and the people did not appear bald (a possible cue of male gender). All faces were then pre-rated by 21 undergraduates on clarity of their apparent gender (1=definitely male, 7=definitely female). 6 faces of each gender rated as clearly male (<3) or female (>5) were selected. Angry and happy morphs for each selected face were created using FaceGen's morphing tools, with the target's emotion set at the maximum of anger or happiness. Both the angry and happy morphs displayed open-mouthed expressions to produce consistent tooth-exposure across emotion expression. Only the happy and angry morphs, and not the pre-rated neutral face, were used in the experiment (see Figure 3) . Procedure-The procedure followed that of Study 1, except for the use of computer generated faces instead of photographs of actual faces.
Results and Discussion
As before, the 3-way ANOVA revealed both a main effect of Misidentification Type, F(1,128) = 81.12 p < .001, η p 2 = .39, and a 2-way interaction of Target Gender and Target Emotion, F(1,128) = 90.02, p < .001, η p 2 = .41. These effects were again qualified by a significant 3-way interaction, F(1,128) = 32.22, p < .001, η p 2 = .20 (for all other effects, ps > .05).
For trials in which the target and distractor expressed different emotions, an ANOVA with Target Gender (male, female) and Target Emotion (angry, happy) revealed a main effect of Target Emotion, F(1,128) = 6.59, p = .01, η p 2 = .05, whereby faces grabbed anger at higher rates than they grabbed happiness (see Figure 4 ). There was no main effect of Target Gender, F(1,128) = 1.97, p = .16, η p 2 = .02. The predicted 2-way interaction of Target Gender and Target Emotion emerged, F(1,128) = 108.08, p < .001, η p 2 = .46. Paired samples t-tests revealed that male faces grabbed anger at higher rates than did female faces, t(128) =8.26, p<.001, d = .73 , and female faces grabbed happiness at higher rates than did male faces, t(128) =6.70, p<.001, d = .59 . As before, males grabbed anger more than they grabbed happiness, t(128) =8.80, p<.001, d = . 78, whereas females grabbed happiness more than they grabbed anger, this time with statistical significance, t(128) =4.41, p<.001, d = . 39.
The Target Gender (male, female) X Target Emotion (angry, happy) ANOVA for trials in which the target and distractor expressed the same emotion produced no significant main effects, Fs < 1.50, but did reveal a significant 2-way interaction, F(1,128) = 13.42, p < .001, η p 2 = .10 (see Figure 5 ). Paired samples t-tests revealed that angry females were called happy more often than were angry males, t(128) =3.42, p=.001, d = .30 ; the complementary effect was marginal, as happy males were nonsignificantly more likely to be called angry than were happy females, t(128) =1.69, p=.09, d = .15 . As revealed by the significant threeway interaction reported above, the interaction of Target Gender and Target Emotion was much stronger when the target and distractor emotional expressions did not match-thereby revealing the predicted pattern of illusory conjunctions, above and beyond any more general tendency to see men as angry and women as happy.
Employing a new, emotion-and gender-calibrated face set, Study 2 replicated the findings of Study 1: Male faces grabbed anger, and female faces grabbed happiness, from their neighbors.
General Discussion
Across two studies employing real and computer-generated stimuli, male faces were more likely to grab anger from neighboring faces than were female faces. Given that those most capable of doing harm are also those most likely to display anger (Sell, Tooby, & Cosmides, 2009 ) such a bias to see existing anger as emanating from men may serve a protective function, minimizing the potentially more costly error of failing to see a man as angry. We also saw a complementary effect, whereby female faces grabbed happiness at higher rates than male faces, and grabbed happiness more than they grabbed anger. Study 1 suggested, and Study 2 confirmed, that these effects emerge beyond the simple overperception of anger and happiness on male and female faces, revealing a separate process by which expectations can influence perception of emotional expressions.
Affordance Management versus Stereotyping?
Do these results suggest that gender-based stereotypes played no role in the misperception of apparent emotion? No. In fact, these results are compatible with a view of affordance management by which stereotypes can inform who is most likely to pose particular threats and opportunities. Thus, although we did not find evidence for a strong stereotyping effect (e.g., misperceiving men as angry and women as happy regardless of the distractor's emotional expression), our findings suggest a weaker form of stereotyping, by which emotions, when they appeared, were misperceived in stereotype-congruent ways. This finding adds to other work showing that, for White participants, Black male targets (stereotyped as more threatening than White males) tend to draw angry expressions from nearby faces, whereas White male targets tend to pull neutrality . The current studies thus expand a growing body of work on affordance management via emotion perception, suggesting a nuanced, early-stage application of stereotypical knowledge, whereby limited attention leads to systematic errors conforming to stereotypes.
Should these target gender effects always hold? An affordance-based perspective would suggest not. In contexts where women are considered to be more formidable and threatening than men, as well as those where men might be perceived to afford relative comfort and friendliness, we would expect to find these patterns diminished or reversed. Compatible with the proposition that perceptions of relative dominance vs. affiliation drive gender-based emotion perception biases (e.g., Hess et al., 2004; , in contexts where gender stereotypes predict female dominance or aggression (e.g., in protecting a child), or male affiliation (e.g., as part of a coalition), we might expect the current effect to be reversed. Future work could fruitfully explore the extent to which specific contexts moderate the effects observed here.
Taken together, the current studies offer a novel direction for the growing literature on functional approaches to emotion perception (e.g., Ackerman et al, 2006; Johnson & Freeman, 2010; Maner et al., 2005; Marsh, Adams, & Kleck, 2005; Oosterhof & Todorov, 2008; Shapiro et al., 2009; Zebrowitz, Kikuchi, & Fellous, 2007; and demonstrate the usefulness of this affordance-based approach for revealing the nuances of social perception.
Highlights

>
Two studies examine illusory conjunctions of angry and happy expressions.
Male faces grab anger from neighboring faces, whereas female faces grab happiness.
This was not due to a general tendency to perceive men as angry and women as happy.
Findings support an affordance-management perspective on emotion perception. Illusory conjunction rates in Study 1 (real faces): Distractor faces had a different emotion from the target. Error bars represent standard errors. Emotion misperception base-rates in Study 1 (real faces): Distractor faces had the same emotion as the target. Error bars represent standard errors. Illusory conjunction rates in Study 2 (computer-generated faces): Distractor faces had a different emotion from the target. Error bars represent standard errors. Emotion misperception base-rates in Study 2 (computer-generated faces): Distractor faces had the same emotion as the target. Error bars represent standard errors.
